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Corn flea beetles and their allies 


Milton W. Sanderson 


In the Mississippi Valley about fifteen species of flea beetles 
have been found associated with corn or have been taken commonly on 
vegetation in corn fields or along field margins. Only three or four 
of these species are believed to be of importance on corn, the others 
feeding occasionally if at all on this plant. Several of these species 
are superficially similar. The following key is designed to distinguish 


between species of little concern and those of economic importance. 


Key to Genera or Species 
1. Dorsum with short erect hairs; body usually black but some 
species reddish or pale. ..... yt eee +s fe 6) eer 
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Elytral stripe irregular in width (fige 2)... Phyllotreta 
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he Elytral punctures uniformly distributed, not arranged in rows; 


color usually dull yeliow ...... +++... « « Longitarsus 
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Je tee Ey ee, 


Elytral punctures in distinct rows (fige 3)... - 
ee Anterma 10-segmented » . . . s+ «ss . « Psyllicdes 
Antenna li-segmented ° e e ° a ° e ° r 


6. Posterior tibia with a conspicuous broad two-pointed apical 


. @ e © eo Dibolia 
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Spur (fips ls 

Posterior tibia without or with an inconspicuous single-pointed 
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8. Pronotum having a transverse basal impression 
Pronotum without a basal impression... .. . Glyptina brunnea 


9. Body robust, 2 to 2-5 mm. long. ..». + Chaetocnema denticulata 
Pee maT Onna. a Ls5 iis LONG se 4' ss» * s,s eee * 6 ees LO 
10. Last 8-9 antennal segments dark brown to black; side margin of 
pronotum evenly rounded near anterior angle (fige 6)... 
se + e 6 « © « eChaetocnema pulicaria 


Antenna uniformly yellowish ; side margin of pronotum oblique and 
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Flea beetles frequently found on corn 

Chaetocnema pulicaria Melshe ~ Corn flea beetle, 

This small black beetle is at most about 1/17 inch in length, and 
is primarily responsible for flea beetle leaf injury to com and for 
transmitting Stewart's disease of corn. It is closely similar to 
confinis, the sweet potato flea beetle, but in pulicaria the antenna 
is dark, the lateral margin of the pronotum is rounded to the anterior 
angle, and the pronotum is extremely finely and closely punctured and 
rather dull in appearancee The corn flea beetle is generally distri- 
buted throughout the corn belt and over the eastern United States. It 
feeds on many species of grasses and sedges, and has been found active 
from April to November. It overwinters as an adulte 

Chaetocnema denticulata Illig. = Toothed flea beetle. 

This flea beetle may be nearly twice the size of the corn flea 
beetle. It is capable of transmitting Stewart's disease but is un- 
important in this rolee Generally it occurs on corn in much smaller 
numbers than the corn flea beetle but appears to prefer several native 
grasses which are hosts also for the corn flea beetle. It is generally 
distributed over the eastern United States. 

Chaetocnema confinis Crotch + Sweetpotato flea beetle 

The sweetpotato flea beetle is of the same size and appearance as 
the corn flea beetle and has been confused with ite Its presence in 
corn fields is doubtless due to the presence of its native hosts which 
are various species of the morning glory family (Convolvulus and Ipomoea). 
It probably causes no injury to corn but it has successfully transmitted 


Stewart's disease under laboratory conditions. It overwinters as an 
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adult and is active for about the same period of the year as the 

corn flea beetle. It may be distinguished from the corn flea beetle 
by its yellowish instead of dark antenna, presence of a slight tooth 
near the anterior margin of the pronotum, and the larger and more 
widely separated pronotal, punctures, with the surface of the pronotum 
more shininge 

Systena blanda Melsh. Pale striped flea beetle. 

The pale striped flea beetle probably is most injurious to corn 
during the larval stage, but the adults have been recorded as having 
caused considerable damage (Forbes). It is widely distributed over 
the United States, and feeds on a variety of both wild and cultivated 


hosts. It is about twice the length of the corn flea beetle. 


Miscellaneous flea beetles 

Most of the genera or species included in the key rarely are found 
on corn but feed on various plants, other than grasses, morning glory 
and bindweeds, in or adjacent to cornfields. Some of these hosts are: 
Epitrix on the nightshade family (Solanaceae), Psylliodes and Phyllotreta 
on the mustard family (Cruciferae), Dibolia on plantain (Plantago), 
Glyptina on Phyla Janceclata in the verbena family, Longitarsus on 
several families of plants, and Crepidodera on Phyla and Acalypha in the 


verbena and spurge families, respectivelye 
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Important Illinois Spittlebugs 


ADD BR {Gh6 
PAl an oe | iyvVJ 


Thomas FE. Moore 
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All five genera of United States spittlebugs occur in Illinois, represented 
by eighteen speciese Many of these species are important as plant disease 
vectors and agents of reduction of plant vitality. Adults are mainly responsi~ 
ble for disease transmission, but both adults and nymphs can cause great damage 
through feedinge All spittlebug nymphs produce frothy enclosures of "spittle" 
from their anal excretion composed of plant juices mixed with certain digestive, 
glandular, and excretory products. The nymphs live in their spittle masses 
and seldom emerge until adulthood, with the exception of the species that 
regularly leave the spittle to moult. Adults of the spittlebug family, or 
Cercopidae, may be distinguished from other families of the needle~horned 
series of the Homoptera by the presence of (1) two large lateral spines on 
each hind tibia (rather than rows of spines as in leafhoppers), and (2) setae 
situated just below the tip on these spines and those of the apical crown, 
figse 2, he Nymphs of this family may be recognized by (1) association with 
spittle, and (2) having setae situated just below the tips of the spines of 
the apical crown on each hind tibia, figs. 13, lh. 


Illustrations, labeled to show generic affinities, are drawn from speci- 
mens of the species mentioned in the texte The following keys will aid in the 
recognition of economically important species, 


Key to Genera (adults and nymphs) 


1. Fore wing longer than half the length of abdomen, some 
veins raised above wing surface; antenna comprised of 
three segments and an arista, figse 10, 20, 23... 
Pere eee es ie eas te eee et ee gs ROULDS ~@) 2 


Fore wing pad, when present, less than half as long as 
abdomen, no veins raised above surface of wing pad}; 
antemma of seven to nine segments, arista not present, 
Peso Ly 20 ee es yy tee se ks NyMOhS 4.6 


Adults 
2. Fore wing with a well developed membrane at apex, fige 


13; hind tibia with a single series of apical spines, 
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Fore wing having only a very narrow membranous margin, 
fig. 33; hind tibia with two or more series of apical 
Bees, MIG ies Me hee te Lye yey. Te tg 83 


3. Lateral margin of pronotum much longer than length of 
eye, greatest width of pronotum at least one-third 
more than that of head across eyes, fige 5... . 
age oe eeted at Waa, (la, 16) 8 is 6 es LOMASDLS 


Lateral margin of pronotum shorter than length of eye, 
greatest width of pronotum never more than slightly 
exceeding that of head across eyes, fige 6... 


le Beak extending to hind coxae, its apical segment at 
least half again as long as the preapical one, fig. 
vf e e e e s e e ° e e s e e ° e e ° e ® Aph roph 0 ra 


Beak not reaching hind coxae, its apical segment much 
less than half again as long as the preapical one, 
figs. 8, 9 e e e e e e e e s a ® e ° e . o e e e 


5. Ridge overhanging antenna on upper front margin of 
head double, with a shallow groove between ridges, 
fige LO ° ° e ° ° e e . cy e ° ° e e e e Philaenus 


Ridge overhanging antenna on upper front margin of 
head single, groove not present . . « . Lepyronia 


Nymphs 


6. Hind tibia with one series of apical spines, fig. 13. 
GURERGTEWUEs fe) gre ec 4 ol Ns ol sw! aoe es CLaBtoptera 


Hind tibia with at least two series of apical spines, 
fige 1h a 6 i e s e e ® . ° e ° e e ° s ° e e e 


{e Apical segment of beak at least half again as-long as 
PreaniCalnone, tile. LO) s < is) ssh eo 6 ApHrophora 


Apical segment of beak much less than half again as 
Lone emer Loney) Lupe iS he verte Tee thie ley 8 


8. Third antennal segment at least half again as long as 
fourth, figs bay | e ° ° ° * e . e ° * °@ x. @ Tomaspis 


Third antennal segment less than half again as long as 
tala Pe OMICY Yar Perle Wem cates, one Mem area a es eee ar send 


9. Subanal plate of abdomen having posterior projections 
which are relatively narrow and sharp, figs. 21, 223 
late last instar nymphs with third segment of adult 
antenna formed beneath nymphal cuticle with sensory 
setae arranged around arista as in fige 23. . .. . 
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Subanal plate having posterior projections which are 
more broadly rounded, fig. 19; late last instar 
nymphs with third segment of adult antenna formed 
beneath nymphal cuticle with sensory setae arranged 
around arista as in figs 20....... .Lepyronia 


Important Illinois Species 
Aphrophora parallela Say = pine spittlebug 


The presence of a pair of prominent, parallel dark stripes on a light 
background on the scutellum will separate adults of this species from those 
of the saratoga spittlebug which have a more or less uniformly light or dark 
colored scutellum. Nymphs are easily distinguished since they occur on pines, 
while those of the saratoga spittlebug occur on ferns and other low vegetation, 
but not on pines. The pine spittlebug inserts its eggs into the bark of branch-= 
lets, while the saratoga spittlebug lays its eggs between the bracts of terminal 
leaf buds or sheaths of the seasons needleSe 


First signs of feeding damage caused by the pine spittlebug are usually the 
sudden turning reddish-orange needles of scattered twigs, mainly in lower 
branches. A. parallela has been associated with the spread of Scotch Pine 
blight funguse 


Aphrophora saratogensis Fitch = saratoga spittlebug 


This is the only other spittlebug recorded from pine in Illinois and is 
the more common species here. Its stages may be distinguished from those of 
the pine spittlebug by means of characters listed in the preceeding discussions 
The illustrations for Aphrophora are drawn from specimens of this species. 


Pines primarily infested by the saratoga spittlebug show characteristic 
early signs of damage in the flagging of small branchlets and later of terminals 
of tops and laterals. The dying parts first turn a yellow-green color, then 
straw-color, and finally reddish. This species is associated with the spread 
of a fungus, Chilonectria cucurbitula, infecting damaged pines. 


Clastoptera achatina Germar = pecan spittlebug 


The pecan spittlebug may be readily recognized since it is the only 
Tllinois species known to occur in large numbers on pecan. It is the only 
spittlebug for which two generations per growing season are known in Illinois. 
The eggs are inserted in rows into bark of pecan twigse Nymphs occur mainly on 
terminals and young nuts, those of the first generation usually appearing 
about June 1 with those of the second generally hatching about July 10. Adults 
are often collected on other plants, but may be recognized from other species 
of this genus by their possession of a uniformly light yellow dorsum of the 
head, pronotum, and scutellum. Closely related species in this area have one 
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or more transverse bands of darker color on the dorsal surface of the head 
and pronotum, and usually have contrasting colors on the scutellume 


Damage most evident from the feeding of this species is the die~off of 
fruit-producing terminals. This reduction of potential yield may average as 
high as eighty-seven percent in some orchards at times of high spittlebug 
populations. 


Lepyronia quadrangularis Say 


This is primarily a woods and woods! edge species whose nymphs develop 
on grasses, poison ivy, and other low growing vegetation. Sometimes nymphs 
of this species and those of the meadow spittlebug occur together in orchard 
or field border - wood's edge situations. These nymphs sometimes can be 
distinguished very readily from those of Philaenus leucopthalmus, since they 
often have the posterior part of the head and the upper pert of the thorax 
and wing pads darkened in the nymphal cuticle. Such cuticle coloration is 
unknown for the meadow spittlebug. 


Philaenus leucopthalmus Linnaeus ~ meadow spittlebug 


This is by far the most commonly encountered spittlebug in the state, 
having relatively recently established itself as a pest on many small grain 
and forage crops in practically every area in Illinois. Specimens of spittle- 
bug mymphs collected from fields of these crops are almost invariably meadow 
Spittlebugse This species, is a rather general feeder which can mature, 
sometimes in pest proportions, on numerous other plant hostse It has been 
recorded as a pest on orchard plantings, roses, strawberries, and in green= 
houses .« 


Eggs are laid between leaf sheaths near the soil in September and October, 
pass the winter, and hatch in early April. There are either four or five 
nymphal instars, with adults appearing in early May and remaining active until 
frost. Adults of the meadow spittlebug are quite variable in coloration. 

They may be distinguished from other Illinois species in this genus by their 
possession of a large, median, oval dark spot on the mesosternume 


Feeding is generally confined to more succulent, newer growth resulting 
in such symptoms as reduced plant vitality, reduced seed or hay production, 
stunted growth, shortened internodes, and rosettinge The meadow spittlebug 
is a proven vector of Pierce's disease of grapevines and alfalfa, of peach 
yellows, and of alfalfa dwarf, all virus diseases, 


Tomaspis bicincta Say 


There are two color forms of this large species both of which occur in 
Illinois. The northern one is very dark brown or black while the southern 
form is brown with two or three transverse reddish or yellowish bands on the 
upper surfacee Nymphs have been collected on grasses of the genus Digitaria. 
Adults are recorded as feeding, sometimes in pest proportions, on grasses, 
holly, and sweet corn. The species is only locally abundant in [Illinois 
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Synopsis of the family Cercopidae (Homoptera) in 
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The pine spittle bug (Aphrophora parallela Say). Bull. 
New York St. Coll. For. Syracuse Univ. Tech. Pube Now Sli: 1-65. 


Re 
The seasonal behavior of the meadow spittlebug and its re- 
lation to a control methode Journe Econ. Ente, lh: 350-353. 


Explanation of Figures 
Plate 1 (adults) 


Fore wing of Clastoptera achatina 
Hind tibia of C. achatina 
Fore wing of Philaenus leucopthalmus 
Hind tibia of P. leucopthalmus 
Dorsal outline of head and prothorax of Tomaspis bicincta 
Dorsal outline of head and prothorax of Lepyronia quadrangularis 
Beak (labium)of Aphrophora saratogensis 
Beak of Lepyronia quadrangularis 
Beak of Philaenus leucopthalmus 
Lateral aspect of head of P. Leucopthalmus 
Dorsal outline of P. leuconvthaimus, P ~ pronotum, S = scutellum 
Dorsal outline of Clastoptera achatina, P - pronotum,S-scutellum 
Li ‘ "  'Plate 2 (nymphs) 
Hind baba of Clastoptera achatina 
Hind tibia of Philaenus leucopthaimus 
Beak (labium) of P. leucopthalmus 
Beak of Aphrophora saratogensis 
Antenna of Tomaspis bicincta _ 
Antenna of Philaenus leucopthalmus 
Subanal plate of Lepyronia quadrangularis 
Adult antennal segments of L. quadrangularis, arista incomplete 
Ventral aspect of abdominal segments 3 to 9 of Philaenus 
leucopthalmus showing subanal plate 
Subanal plate of P. leucopthalmus 
Adult antennal segments of P, leucopthalmus, arista incomplete 
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Ticks of Importance in Illinois 
Lewis J. Stannard, Jr. 


Ten species of ticks are known to occur in Illinois. Another half dozen 
more species eventually may be found, either occasionally from shipments of 
livestock or from resident species of mammals and birds. Of the common I1lli- 
nois ticks, two are dangerous as the proven vectors of diseases often fatal 
to man, and several more are suspected to be vectors of these and other dis- 
Casé€Se 


Ticks belong to the large group that includes spiders, scorpions, and 
mites. This group of animals, in the adult stage, always possesses four pairs 
of legs. By contrast insects, which are distant relatives of ticks, have only 
three pairs of legs when fully grown, Unlike spiders and scorpions, ticks 
have no external division between the abdomen and the anterior part of the 
body that bears the legs. From most mites, ticks differ in being larger and 
in being covered by a hard, tough epidermis. Usually they are so tough that 
it is impossible to crush them between one's fingers. | 


In their development from egg to adult, ticks pass through several dis- 
tinct stages. From the egg, there issues a larva which has only three pairs 
of legs. This larva feeds on blood, grows, and molts into the nymph, which, 
like the adult, has four pairs of legs. Nymphs feed and transform into adults, 
in which stage the genital opening appears, usually situated between the first 
two pairs of coxae. Ticks of the family Argasidae lay only a few eggs at a 
time and have two nymphal stages. Ticks of the family Ixodidae lay their eggs 
in large masses and have only one nymphal stage. 


Structures used in the following key and discussion are: 


Capitulum: the movable front part of the body on which 
is situated the mouth parts. The base of the 
capitulum, fig. 1, BG, lies behind the mouth 
parts and its shape is of use for determining 
species. 


Palpi: the paired, outer, segmented appendages of 
the mouth parts. Seen from above only segments 
II and III are visible, fig. 1. Segments I 
and IV are small and lie underneath. 


Byes: when present, a pair of eyes, each composed 
of a single lens, is borne on the sides of the 
tick body, fig, 1, In preserved specimens the 
eyes sometimes become so transparent they are 
difficult to detect, 
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Coxa s the first segment of each leg, that is, the 
segment which attaches the leg to the body. 
The coxae often bear spurs, figs. 2 and 3. 





Key to Illinois Ticks of Economic Importance 


(Larvae, which have only three pairs 
of legs, are not included, 


1. Body leathery and warty; mouth parts attached to the undersurface 
of the tick oeseeoepeoeceoeageseeeneeeeeoeeeseeoen Family ARGASIDAE, 2 


Body hard, finely wrinkled but not warty; mouth parts attached to 
the front margin of the tick cessceeseoees Family IXODIDAE, 3 


2e Upper and lower surfaces of body separated along the sides by a 
fine, continuous, sunken line; front margin of the tick evenly 
rounded secseovaececoveese adults and nymphs of Argas persicus 


Upper and lower surfaces of body not separated along the sides 
by a fine continuous, sunken line; front margin of the tick 
with a distinct, NOGH—LAKG ORUCNCLON cecuseeenvesesessdseceens 
cesccccccsececccesses adults and nymphs of Qrnithodoros kelleyi 


3e Fore coxa with two large, equally long, closely joined spurs, fig. 


2 @eoeoeseeCGeaese eoaneeseaeeosceesCneoeoeeeseeeeeaseeeeseoeoeesoaaeeoeotnoeoe 


Fore coxa with or without spurs, if with spurs these are widely 
spaced and, at the most, only one of them is long, fig. 3 ese 6 


4. Body without any silver-colored markings; base of capitulum (BC) 
hexagonal in outline, similar to figs 4 seecesereascccvesvevece 


Delage oweeteuehcevveseess ses eeeUULus of Rhipicephalus sanguineus 


Body with silver-colored streaks either near the front part of 
the tick or over the entire upper surface; base of capitulum 
(BC) rectangular in outline, figs 1 ccescecccscsevcccccssvees 


5- Found feeding in fall and winter on large domestic or wild animals, 
not on man or dogs secseeees adults of Dermacentor albipictis 


Found feeding in spring and summer on large and small animals, 
frequently on man and dogs .. adults of Dermacentor variabilis 





6, Palpi short, segments II and IIt(PII & PIII) each ringed by a 
sharply protruding ridge, fig. 4 SCORSHSHHASSEHOROALOHO ED OOH EEHED 
tepeecseaceedesersen adults iand nymphs of Boophilus annulatus 


Palpi generally longer, segments II and III both not ringed by a 
prominent ridge SCOOT HOESHEHHOEHEHDHPSSCHEHHOHHOESTOOCHEHOCEHOLHR EOS 
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7. Base of palpal segment II drawn out to an angle at the outer sides, 
fig. 5 «- adults and nymphs of Haemaphysalis leporis~palustris 


Base of palpal segment II not drawn out to an angle at the outer 


BACCSSaeuiswibes eee LA a EROS CER EN O Oe Oa eeeeleebeseeéncecesee eric 
8. Base of capitulum (BC) sharply pointed, figs. 6,7 eeacecseesee 9 


Base of capitulum (BC) not produced into a sharp point, figs. 1, 


5 eeeseceoeoeovpeneeseeeeeaeeseeeseeeeoeeeeooeoeaeseeeoeoeeceneseeae ened 10 


9. Base of capitulum (BC) nearly triangular; palps more slender, fig. 
i Mavsthisignc ces sbedeeesssuwles nymphs of Dermacentor variabilis 


Base of capitulum (BC) hexagonal in outline; palps stouter, fig. 
6 SSHRESTTCOFYLIHO ORO ECOSOC OBE nymphs of Rhipicephalus sanguineus 


10. Upper surface of body with a bright silver-colored spot or 
spots Sedeuesssccenetsscedeeeel G00. tS, 0f Amblyomma americanum 


ee el eed 


Body without silver—colored markingS avccocosccscssovccceseces ll 
lle Without eyes cacsesececcosevcceecess adults and nymphs of Ixodes 


With eyes @eoococaeeaeeseoeeeoeeooeeeseetccereov eevee eeseeeeve2ee ee oe es ihe 


12. Shield containing eyes wider than long SOTHO CFSE E FCoE E HSE HREEED 
Coe SHOHOEHSEHOLOHEEOOOTHO SEES ESO®S nymphs of Amblyomma americanum 


Shield containing eyes longer Bhan Wide saesscenesececesereesegs 
COKECH CCC SEER EOLA REETHOERERS nymphs of Dermacentor albipictiis 


Family ARGASIDAE 


Leathery, warty ticks with each spircaular plate located forward of 
the hind coxa, and with the mouth parts attached on the under surface. 


Areas persicus (Oken) 
Fowl tick 


This argasid tick has not been found as yet in Illinois but may be ex- 
pected in shipments of chickens from the South. It feeds principally on 
domestic fowl, which, as a result, may become weakened and die. 


Ornithodoros kelleyi Cooley and Kohls 
Kelly's bat tick 


This is the only warty tick likely to be encountered in houses in Illi- 
nois. It feeds exclusively on bats and, as far as is known, will not attack 
human beings or their pet mammals or birds, These ticks may be expected 
occasionally in houses which harbor bats in the attic or in the walls. 
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Family IXODIDAE 


Hard ticks without warts but often with punctures or fine fingerprint- 
like lines, with each spiracular plate located behind the hind coxa, and with 
the mouth parts attached to the forward part of the body, visible from above, 
fig. l. 


Amblyomma americanum (Linnaeus) 
Lone star tick 


As yet this species has not been found in Illinois, but it may even- 
tually be discovered in the southern part of the state since it occurs in 
neighboring Missouri and in Tennessee. Females have a conspicuous silver- 
colored spot towards the middle of the upper surface of the body; males bear 
several silver-colored streaks scattered over the upper surface. 


The lone star tick has been recorded as feeding on cattle, horses, many 
other animals, even birds, and on man and dogs. According to Dr. Bequaert 
ne it was the first tick from the United States to be mentioned in print 

1739) 


Boophilus annulatus (Say) 
Cattle tick 


Years ago a number of specimens of this tick were collected from cattle 
near Bloomington, Illinois. Since then none has been found in our state. 
Formerly it was widely distributed in the southern part of our country, but 
rigorous control measures have brought it to near extinction in the United 
States. The species still exists in Mexico and possibly also in Puerto Rico, 
and is introduced occasionally from these areas in continental United States. 
The cattle tick is the carrier of an organism which produces the destructive 
Texas cattle fever. 


Dermacentor albipictus (Packard) 
Winter tick, moose tick 


The winter tick is known in Illinois from a number of localities in the 
central and northern half of the state. So far all specimens were collected 
from cattle in November and December, Since most of our records are from 
imported animals it is probable that albipictus is not now a native Illinois 
tick but that it is periodically introduced. There are reports that this 
tick can cause serious losses to cattle and horses. Its wild hosts probably 
are moose, elk (wapiti) and deer. 


Dermacentor albipictus differs from its relative D. variabilis in being 
a one host tick, that is, its entire development from larva to adult takes 
place on one individual mammal. The monograph of the genus Dermacentor by 
Cooley (1938) discusses structural characteristics by which variabilis may be 
separated from albipictus and other related species. Since some of these 
characteristics are subject to variation or require detailed study, it is 
advisable to consult this monograph or a named collection when differentiating 
these species on a morphological basis alone. For practical purposes, the 
identification of variabilis and albipictus in Illinois can be reliably de- 
termined solely on the time of year of their occurrence as indicated in the 
keye 
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Dermacentor variabilis (Say) 
American dog tick, variable wood tick 


From the human viewpoint, this is the most dangerous tick in Illinois. 
It is common throughout the state and frequently attacks man and dogs. It 
can and often does carry the organism which produces Rocky Mountain spotted 
fever. The Illinois Department of Public Health has reported a total of 209 
cases and 24 deaths of Rocky Mountain spotted fever in Illinois during a re- 
cent 10 year period. 


As a precaution, those who expect to be around bushy places during the 
spring and early summer should receive a specific vaccine from their physician 
to guard against this fever. In addition it is advisable to look oneself 
over for ticks upon returning from the out-of-doors, Often these ticks wander 
for hours before biting and it is usually possible to remove them before any 
harm is done. 


Unlike D,. albipictus, variabilis is a three host tick, that is, in its 
development it leaves its host between each stage from larva to adult and 
seeks a new host for each subsequent feeding. 


Haemaphysalis leporis~palustris (Packard) 
The continental rabbit tick 


Although this tick never bites man, it is the chief transmitter of the 
tularemia organism to wild rabbits and thereby is indirectly a serious pest 
to human beings, especially hunters, It feeds mostly on rabbits but occas~ 
ionally also on song birds. In mid-winter in Illinois this tick goes into 
hibernation at which time rabbits are entirely free of the tick and of tula- 
remia. Most cases of tularemia are fatal to rabbits. Man contracts the 
disease from sick rabbits and not actually from ticks that might be still on 
the rabbit's pelt. 


Rhipicephalus sanguineus (Latreille) 
Brown dog tick 


Essentially the brown dog tick is a tropical species which is able to 
survive here only because our houses are constantly warm throughout the 
winter. 


Dogs pick up these ticks from other dogs, from houses, or from kennels, 
rarely if ever from the wild, It hardly ever bites man. In Illinois it is 
not known to transmit any disease-producing organism. 


Ixodes ticks 


The species listed below have been found in Illinois. Except for one 
species rare in our area, [xodes scapularis, they seldom bite human beings 
under normal circumstances. Ticks of this genus never have eyes nor silver- 
colored markings. 
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Ixodes cookei Packard - on various mammals 


Ixodes dentatus Marx - on rabbits 

Ixodes muris Bishopp and Smith - mostly on mice 
Ixodes scapularis Say - on many mammals and birds 
Ixodes sculptus Neumann - mostly on ground squirrels 
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Explanation of Figures 


abbreviations: BC - base of capitulum; P - palpus 
Fig. 1 - Dorsal aspect of Dermacentor variabilis, female 


Fig. 2 - fore coxa of Dermacentor variabilis, female 
Fig. 3 - fore coxa of Amblyomma americanum, female 





Fig. 4 - capitulum of Boophilus annulatus, female 

Fig. 5 - capitulum of Haemaphysalus leporis-pglustris, female 
Fig. 6 - capitulum of Bhipicephglus sanguineus, nymph 

Fig. 7 - capitulum of Dermacentor varjabilis, nymph 
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ILLINOIS NATURAL HISTORY SURVEY 


SECTION OF FAUNISTIC SURVEYS AND INSECT IDENTIFICATION 


Urbana, Illinois F-4 June 1, 1962 





A SELECTED BIBLIOGRAPHY OF INSECT~VASCULAR PLANT ASSOCIATIONS 


IN THE UNITED STATES AND CANADA 


INTRODUCTION 


Despite the tremendous economic losses caused by phytophagous insects and 
the vital importance of insect-plant relationships to agricultural sciences, 
nowhere in the North American literature is there a comprehensive compilation 
by plant families of principal works that treat insect associates of single 
species or genera of vascular plants. Our efforts to find reliable plant host 
association information for several beetle families disclosed this lack of 
available bibliographies as well as some inconsistencies in the method of 
reporting plant-insect relationships. 


In the course of studies in our individual specialties, we have found many 
references that provided us with useful information and ideas. We have compiled 
them in this report under various categories, believing that they will quickly 
provide for others an initial source for which we originally searched. 
Undoubtedly this compilation will aid others in locating references which we 
have missed. It is our hope that it will stimulate the unearthing of unpublished 
theses on the subject, and that it will focus attention not only on the work 
that has already been accomplished, but also on areas that are in need of 
exploration. 


As we arranged references in order by plant families, we became aware that 
there exist many families and genera for which no studies have been published on 
the plant-—insect relationships. Certainly these families and omitted genera 
would be fruitful areas of investigation for a master's or doctoral thesis. 


In our scrutiny of the literature, we were constantly confronted with 
inconsistencies in the methods of reporting host Gata, and uncertainties in 
reporting the degree of association of the insect with its host plant. We feel 
that the ideal report should state as fully as possible the relationships of 
each insect species in all of its stages with each stage of the plant species. 
It should also recognize that insect associations range from that of simply a 
resting site to one in which the insect is an obligatory associate of a single 
plant species. Many so-called “host records" signify only that the insect was 
collected on the plant, and may or may not indicate an actual breeding associ- 
ation. However, indefinite records of this nature should not be hastily 
discarded until the status of the association can be ascertained because such 
records may offer the only clues to the true relationships between the organisms. 
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The importance of accurate identification of plant species or smaller units 
is obvious when it is recognized that generalizations concerning insect-host 
relationships should be based on precise identification. Generic identifications 
of plants often are insufficient. Likewise, the investigator should work with 
the smallest taxonomic unit possible in the insects. Associations, if they are 
to have validity in the future, may require that documented inflorescent bearing 
plant samples with associated insects be permanently preserved for future 
reference should taxonomic refinements or misidentifications suggest restudy. 


We found no reports which possessed all of the ideal characteristics 
although some approached closely (Balduf, 1959; Judd, 1961). Many reports gave 
only a list of the insects that had been collected on the plant and omitted any 
explanation of their true relationships, while others gave the life histories 
of a few insects with a list of other insects taken on the plant. 


An excellent example of a desired type of study is the report by Judd (1961) 
in which he correlates the occurrence of insects during the growth of skunk 
cabbage (Symplocarpus foetidus). This paper demonstrates that knowledge of the 
mechanisms by which insects are attracted to plants, or are held there, is an 
essential and intimate component of one's understanding of the plant-insect 
relationships. 


Several basic botanical references for the area covered which we found 
useful are: 


Anderson, Kling L. 1961. Common names of a selected list of plants. 
Agr. EXpe Sta. Kanse Sue hele hige Tech. Bul. 117:1-59. 


Fernald, M. L, 1950. Gray's manual of botany. 8th ed. Amer. Book Co., 
New York. 


Gleason, H. As 1952. The new Britton and Brown illustrated flora. New 
York Bot. Gard. 3 vols. 


Hitchcock, Ae S. 1950. Manual of grasses of the United States. Revised 
by Agnes Chase. 2nd ed. revised, Feb. 1951. U.S.D.A. Misc. Publ. 200. 


Hitchcock, C. Leo, Arthur Cronquist, Marion Ownbey, J. W. Thompson. 
1955—- . Vascular plants of the Pacific Northwest. Univ. Wash. Publs. 
Biol., ve 17, pts. 3-5. Univ. Wash. Press, Seattle. 


Kearney, T. Hi. and R. H. Peebles. 1942. Flowering plants and ferns of 


eee ae 


Arizona. U.S.D.A. Misc. Publ. 423:1-1069. 


Kelsey, He Pe and We As Dayton. 1942. Standardized plant names. J. Horace 
McFarland Co., Harrisburg, Pa. 


Munz, Philip and D. D. Keck. 1959. A California flora. Rancho Santa Ana 
Botanic Garden. Univ. Calif. Press, Berkeley. 1681 pp. 


Rydberg, P. Ae 1954. Flora of the Rocky Mountains...2nd ed., revised. 
The Author, New York. 
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Sargent, Charles S. 1947. The Silva of North America. Peter Smith, New 
York. 14 vols. 


Small, John K. 1933. Manual of the Southeastern flora. Univ. North 
Carolina Press, Chapel Hill. 1554 pp. 


The compilation is limited to vascular plants, including the pteridophytes. 
Except as noted, each original paper was examined to check the accuracy of the 
citation and to determine content suitability. Generally, references to 
vertebrate and non-insect assemblages were omitted except as they were 
included in the general plant and insect association. The authors strongly 
suggest that for the convenience of cataloging, the specific Latin names should 
be included in the title of the paper. The present paper comprises four 
sections, each having a specific purpose. 
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Section I is the main body of references to insect assemblages with a 
plant species er genus, arranged in alphabetical order by plant family and by 
plant genus or species. We have attempted to limit our bibliography in this 
section to several categories: (1) references to reports of associations from 
a single locality, (2) reports which cover the entire range of the plant, (3) 
native plants in or out of cultivation, (4) uncultivated introduced plants which 
attract our native insects, and (5) some introduced plants in cultivation. 
References were omitted which treated only injurious insects of a specific 
introduced plant unless this was the only treatment available for that plant. 
Other references were omitted which were concerned primarily with identification 
and control of insects associated with specific cultivated plants. Whenever we 
experienced doubt regarding the applicability of some references, we included 
them. Special attention is directed to the work of Kaltenbach (1874) cited in 
Section II, This work is arranged by plant families, and although restricted to 
European insects, it has one of the most complete listings of plant-feeding 
insects that we have seen. It may offer clues to the food habits of the 
American members of insect genera common to both continents. 


Section II is a special section devoted to the principal works of Charles 
Robertson. Both botanist and entomologist, he wrote prolifically between 1886 
and 1933 on the subject of interrelations of insects and flowers. His Flowers 
and Insects (1929), arranged in alphabetical order by plant families, summarized 
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his personal observations between 1899 and 1929, and his principal earlier 
references were included. Section I would have been unduly enlarged had we 
included the Robertson references under each plant family, thus our decision to 
give these references a special category. Many other references of Robertson 
not included here treat phenology, evolution of entomophilus flowers, and 
anthecology. They can be found in Ecology, Scientific Monthly, Psyche, and the 
American Naturalist. 


Section III contains a list of general references to phytophagous insects. 
Some individual reports contain many sections treating svecific plant—insect 
associations such as the work by Packard (1890) on shade tree insects, Craighead 
(1950) on eastern forests, and the companion work by Keen (1958) on western 
forests. Others are valuable sources of more general associational data 
involving plant associes such as prairies (Hendrickson, 1930, 1931; Vestal, 
1913), hammocks (Dozier, 1920), and swamps. The works of Brues (1946) and Frost 
(1959) are basic works including general treatments of phytophagous insects, and 
they contain extensive bibliographies. 


Section IV includes principal references to the phytophagous food habits of 
several insect orders. Peterson's excellent manuals of insect larval forms 
(1948, 1951) include extensive food plant lists of the insect orders treated. 
The list of references under this section is by no means complete, but it will 
give the worker a basis for further bibliographical searching, especially at the 
insect family level. 


SECTION I. INSECT ASSEMBLAGES ON PLANTS 
PTERIDOPHYTA 


MISCELLANEOUS. Swezey, 0. H. 1922. Insects attacking ferns in the Hawaiian 
Islands. Hawaii. Int. Soc. Proc. 5:57-65 

MISCELLANEOUS. Meikle, A. Aw 1937. The insects associated with bracken. 
Ag. Ed. Assoc. London, Ag. Prog. 14:58-60 


SPERMATOPHYTA 
ANACARDIACEAE 


Mangifera indicae Moznette, G. F. 1922. Insects injurious to the mango 
in Florida and how to combat them. U. S. Dept. Agr. Farmers 
"Bul. 1257322 pp. , 

Rhus spp. Steyskal, G. 1951. Insects feeding on plants of the Toxico- 
dendron section of the genus Rhus (poison oak, ivy or sumac). 
Coleopterists! Bul. 5(5/6):75-77 

Rhus. Krombein, Karl V. 1960. Biological notes on some Hymenoptera that 
nest in Sumac pith. Ent. News 71(2/3):29-36, 63-69 


AQUIFOLIACEAE 


Tlex decidua. Ross, H. H. 1953. Polyphyletic origin of the leafhopper 
fauna of Ilex decidua. Ill. St. Acad. Sci. Trans. 46:186-192 
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ARACEAE 


Dracunculus. Meeuse, B. J. D. and M. H. Hatch. 1960. Beetle pollination 
in Dracunculus and Sauromatum. Coleopterists! Bul. 14:70-74. 

Sauromatum. See Dracunculus. 

Symplocarpus foetidus. Judd, W. 1961. Insects and other invertebrates 
associated with flowering skunk cabbage, Symplocarpus 
foetidus (L.) Nutt., at Fanshawe Lake, Ontario. Can. mnt. 
93(4) 241-249. 


ASCLEPIADACEAE 


Asclepias pulchra & syriaca. Weiss, H. B. and E. L. Dickerson. 1921 
(1922). Notes on milkweed insects in New Jersey. N. Y. mt. 
Soce Jour. 29:123-145. 


BETULACEAE 


Betula. Dimmock, A. K. 1885. The insects of Betula in North America. 
Psyche 4:271-286. 


BROMELIAC EAE 


Tillandsia usneoides. Rosenfeld, A. H. 1911. Insects and spiders in 
Spanish Moss. Jour. Econ. Rt. 4:398-409. 


CACTACEAE 


Cereus giganteus. Hubbard, H. G. and E. A. Schwarz. 1899. Insect fauna 
of the giant cactus of Arizona: letters from the Southwest. 
Psyche 8 (suppl. 1):1-14. 


Miscellaneous. Hunter, W. D., F. C. Pratt, and J. D. Mitchell. 1912. 
The principal cactus insects of the United States. U. S. Bur. 
Ent. Bul. 113:1-71. 


Opuntia. Hamlin, J. C. 1926. Biological notes on important Opuntia 
insects of the United States. Pan-Pacific Mnt. 2(3):97-105. 


Opuntia. Hamlin, J. ©. 1932. An inquiry into the stability and 
Testriction of feeding habits of certain cactus insects. [nt. 
Soc. Amer. Ann. 25(1):89-120. 
CHENOPODIACEAE 


Beta vulgaris. Bruner, L. 1891. Report on Nebraska insects: beet insects. 
U. Se Bur. Ent. Bul. 23(0.s.) 311-18. 


COMPOSITAE 
Ambrosia trifida. Hack, Lewis. 1934. Insects of the giant ragweed 


(Ambrosia trifida Linn.) Master's thesis, University of 
Kansas. 


pothankt {lod Sead -O50f . cdot WH ai basa x x 
AVHOT AL Led lade Prosqee tog teates Mie aU LOOT 


























nodatdedravent toddo Ade edosend SCE Bam | 
a iigaye .eneddeo vnusla aattowo Ld ‘ithe Den 

fh ed” .oliehs0 yotsd swsdomst de y die ety 
oP SS—L45 


~ 


UN ae -HO8 taxorg eal pol Bras sf es | een tsi ° 
‘~~ Of ot of yoyo ls wold mf edneete Boawwillin mary a Xt 
oVdLoES £8 OS «0b a a 


eottom sixolt nt pliteh to efoseat edt 208L. . (Moon FG [aa 
OBS LIAN acdoyel { ‘i 


isbide Boe afoonntl LOL JH LA Bie eee ey eeenoe 
COABE \ tet .2oul .1wOh  <eeh Tataade 


' 


et tosegl sOOBL .pttewaom vA het - .H , fteddul .eed 
gowisyot add mot? atedfel. gsaon “kO airs ee oft To. 
shins ( ee mci 


<p «Liecotht sd «b.Bee aot std oJ <4 gel qd Af ‘esd 22 yoOse 
.U .aeteaz® bat tid ed? Fo eg Meal seroae Lsaronixy ont ‘a 
| ‘ oN EE LT Lt ed 


- 
- 
— 
—_ 
~ 


S35) SOAP pA) to iO aecon fs eotyolots SOL oJ 4 - git Lote = 
“eCDL-TWHlEDS «0M oF tiogtauad seated? pat hau eile to efoonith . 


iin Yt bidets SA? ofat ea bupet mi A SERL 49) iu otk Lrustt 
‘sdi aaloecul esttoso atetres Go piidad gatised ‘te noitoltiae® 
» 08.0-RGs (1) 88 se «tol ih 


ms 7 ri Hi eed 


toouti dood :catosant oiegwiedt no deoget’ as ds 47 Bi 
Sheite (eek «Lod 2a out. +2 


hoowyer Jttebg eft to atoenal 
to \tietuvial .algel? wBicsisai 


Artemisia californica. Sweet, Helen E. 1930. An ecological study of the 
animal life associated with Artemisia californica Less. at 
Claremont, California, Jour. Mnt. and Zool. 22:57-151. 


Aster novae-angliae. lLoben Sels, E. 1934. Some observations on 
Phalacrus politus and other inhabitants of the heads of the 
New England aster. N. Y. Rnt. Soc. Jour. 42:319—327. 


Baccharis pilularis. Tilden, James We 1951. The insect associates of 
Baccharis pilularis De Candolle. Microentomology 16(1):149- 
185. 


Bidens pilosa. Needham, J. G. 1948. Ecological notes on the insect 
population of the flower heads of Bidens pilosa. Ecol. 
Monog. 18:431-A46. 


Circium horridulum. Rosewall, 0. We. 1922. Insects of the yellow 
thistle. Int. News 33:176-180. 


Cirsium undulatum. Pendleton, R. C. and A. W. Grundmann. 1954. Use of 
p-* in tracing some insect—plant relationships of the thistle, 
Cirsium undulatum. Ecol. 35(2):187-191. 


Helianthus. Breland, 0. P. 1939. Additional notes on sunflower insects. 
Ent. Soc. Amer. Ann. 32(4):719-726. 


Helianthus. Cockerell, T. D. Aw 1914. Bees visiting Helianthus. Can. 
Ent. 46(12):409-415. 


Helianthus. Cockerell, T. D. A. 1915. Sunflower insects. Can. Ent. 
47 (9) : 280-282. 


Helianthus. Cockerell, T. D. Aw 1916. Sunflower insects in California 
and South Africa. Can. Ent. 48(3):76-79. 


Helianthus. Cockerell, T. D. As 1917. Some sunflower insects. Jour. 


Helianthus. Cockerell, T. D. Aw 1917. Sunflower insects in Virginia 
and Connecticut. Can. nt. 49(6):212. 


Helianthus. Satterthwait, A. F. 1948. Important sunflower insects and 
their insect enemies. Jour. Econ. Mt. 41(5):725-731. 


Helianthus. Seiss, C. F. 1897. "Hemiptera on Sunflowers." Int. News 
8:67. 


Helianthus. Walker, F. H. 1936. Observations on sunflower insects in 
Kansas. Kans. Ent. Soc. Jour. 9(1):16-25. 


Helianthus. Westdal, P. H. and C. F. Barrett. 1955. Insect pests of 
sunflowers in Manitoba. Can. Dept. Ag. Pub. 944:1-8. 
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Senecio jacobaea. Cameron, E. 1935. A study of the natural control of 
ragwort (Senecio jacobaea L.) Jour. Ecol. 23(2):265-322. 


Solidago. McClure, H. E. 1940. Hostess golden rod. Nat. Notes 
7263-267. 


Solidago. Ping, Chi. 1915. Some inhabitants of the round gall of 
goldenrod. Jour. Mt. and Zool. 7:161-179. 


Vernonia baldwini v. interior. Schwitzgebel, R. B. and D. A. Wilbur. 1942. 
Coleoptera associated with ironweed, Vernonia intericr Small, 
in Kansas. Kans. Ent. Soc. Jour. 15(2):37-A4. 


Vernonia baldwini v. interior. Schwitzgebel, R. B. and D. A. Wilbur. 
1942. Lepidoptera, Hemiptera and Homoptera associated with 
ironweed, Vernonia interior Small, in Kansas. Kansas Acad. 
Sci. Trans. 45:195-202. 


Vernonia baldwini v. interior. Schwitzgebel, R. B. and D. A. Wilbur. 
1943. Diptera associated with ironweed, Vernonia interior, 
in Kansas. Kans. Ent. Soc. Jour. 16(1):4-13. 

CONVOLVULACEAE 


Convolvulus americanus & arvensis. Smith, Roger C. 1938. A preliminary 
report on the insects attacking bindweed, with special 
reference to Kansase Kans. Acad. Sci. Trans. 41:183-191. 


Cuscuta. Pierce, We. D. 1939. The dodder and its insects. South. Calif. 
Acad. Sci. Bul. 38:43-53. (Reference not seen.) 


CRUCIFERAE 


Lepidium montanum v. alyssoides. Romney, Ve Es 1946. The insect 
community found on a perennial peppergrass in southern New 
Mexico and southwestern Texas. Ecol. 27(3):258-262. 


CUPRESSACEAE 


Juniperus virginiana & communis. Marcovitch, S. 1915. The biology of the 
juniper berry insects, with descriptions of new species. Int. 
‘Soc. Amer. Ann. 8(2):163-181, | 
CUCURBITACEAE 


Miscellaneous. Fronk, W. D. and J. A. Slater. 1956. Insect fauna of 
cucurbit flowers. Kans. Ent. Soc. Jour. 29(4):141-145. 


CYPERACEAE 


Cyperus esculentus. Satterthwait, A. F. 1942. Weevils affecting Chufa 
Cyperus esculentus). Ent. News 53:37-43. 
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ERICACEAE 


Gaylussacia. Phipps, C. R. 1930. Blueberry and huckleberry insects. 
Maine Ag. Expt. Stae Bul. 356:107-232. 





Rhododendron. English, L. L. and G. F. Turnipseed. 1940. Insect pests 
of azaleas and camellias and their control. Ala. Age Expt. 
Sta. Cir. 84:18pp. (see also Theaceae) 


Vaccinium. Franklin, H. J. 1928. Cape Cod cranberry insects. Mass. Ag. 
Expt. Sta. Bul. 239:67pp. 


Vaccinium. See Gaylussacia. 


Vaccinium. Woods, W. C. 1915. Blueberry insects in Maine. Maine Ag. 
Expt. Sune Bul. 2442 249=—288. 


EUPHORBIACEAE 


Euphorbia albomarginata. Krombein, Karl V. 19641. Some insect visitors 
of mat euphorbia in southeastern Arizona (Hymenoptera, 
Diptera). Ent. News 72(3):80-83. 


FAGACEAE 


Fagus grandifolia. Harrington, W. H. 1896. Some beetles occurring upon 
beech. Ont. Ent. Soc. Rep. 27:69-75. 


Quercus palustris & rubra. Bray, D. Fe. and C. A. Triplehorn. 1953. 
Survey of the insect fauna of red and pin oaks in Delaware. 
Del. Ag. Expt. Sta. Bul. (Tech.) 128:143-185. 


Quercus. Murtfeldt, M. E. 1894. Acorn insects, primary and secondary. 
Insect Life 6:318-324. 


Quercus. See PINACEAE, Pinus. Savely, 1939. 
Quercus. Patton, W. He 1897. Acorn insects. Ent. News 8(4):76-77. 


Quercus. Winston, Paul W. 1956. The acorn microsere, with special 
reference to arthropods. Ecol. 37(1):120-132. 


GRAMINEAE 


Elymus canadensis. Webster, F. Me 1903. Some insect inhabitants of the 
stems of Elymus canadensis. U. S. Bur. Ent. Bul. 40(n.s.): 
92-93 e 


Miscellaneous. Felt, E. P. 1894. On certain grass-eating insects. A 
synopsis of the species of Crambus of the Ithaca fauna. 
N. Y. State Ag. Expt. Sta. Bul. 64:45-102. 





















_ 
ut Mt ae : rs 


Boney om" ent  ,OsCL -  Posaghatet ot. DD hes vik. od atin 
A -6L\ .lotinom tied! Bats cal ilomes ban eeeflars: 
{aasonan? Onis sae) GENS ate, oft 


pee .ofoonal yevedueit bod egal’ Sneha okie 
«qos ven oft . 


whe .ontss at etoomsh yrisdenit | ERM 10) si yeRodlh 
. oBSS~RAC AAS. ood ale oh 





niv tomeat omen sel JV feet .okedmowio k 
~etectqoconyll) sctesitA steteserisiios af siixenique gam tc 
£808; (e)s¥ awolt ce -(atadgid 


) jetties doliogd a1’ oOCGL, > pM ei Pree) 
TONS .deH 908 . dame <i 9% 


WL yweedeighe? «A +0 bag wt of . Tate ae * ne 
cewelo( ab alae aig Be Dat Zo ere” jveuat ee 
.t LA PeScl 4 oft: 597) *. (ssi eae tek “aA fad 


swtebiooes: Briz zeal iq «atoonitt atoos, «S80 au - ¢blattutt 
«ASE BLE Go othe Joontth, 


CLCL. .yfovee souk (IMIOANTS ac 
TT-3":(\)8 swell hat .edooent pieod” . Veet si aW notte 


feiveca otw ,otesotsia utoos ent deel sW inet 
: SELOS.L:( Te »Lood sahoqonisty os cone te: 


r fl r 
* 


out “to atnettoatal toon’ smaos ECORI. ali se esata 4 25c8 ef 
t{eaet}OA Ld «doit stud SO al pinches gut 3 ante. 


aT. "i . ER 





Tal | 


cA. spdoesl Saitejegesty Bkadies 20 Faint 


siust soa eit To sli e it 0 > at ti 
SOL-8A3 “wade «: RE OE RT eee 


ow (Aan af a a 
rae) PF, ; 


¢ K : + AL 


me 


Saccharum officinarum. Bodkin, G. E. 1913. Insects injurious to sugar 
cane in British Guiana, and their natural enemies. Brit. 
Guiana Bd. Age Jour. 7(1): 29—326 


Saccharum officinarum. Holloway, T. E. and U. C. Loftin. 1919, Insects 
attacking sugar cane in the United States. Jour. Econ. Ent. 
12:448-450. 


Saccharum officinarum. Holloway, T. E. 1930. Sugar cane insects of 
North America and the West Indies (excluding Cuba). A 
bibliography and list of known parasites, insect predators 
and diseases. Internatl. Soc. Sugar Cane Technol. Cong. S 
Soerabaia 1929, 3:184-216. (Reference not seen.) 


Saccharum officinarum. Van Dine, D. Le 1913. Insects injurious to sugar 
cane in Porto Rico and their natural enemies. British Guiana 
Bd. Ag. Jour. 6(4) 3199-203. 


Saccharum officinarum. Wade, J. S. 1951. A selected bibliography of the 
insects of the world associated with sugar cane, their 
predators and parasites. Internatl. Soc. Sugar Cane 
Technol. Mem. 1:1-113. 


Sorghum sudanense. Newell, Wilmon. 1915. Insect enemies of sudar grass. 
Tex,’ Ag. Expt. Sta. Cir. 7:18pp. 


Spartina pectinata. Hendrickson, G 0. 1931. Subterranean insects of 
marsh grass (Spartina michauxiana) Can. Ent. 63(5):109-110. 


Triticum spp. Painter, Reginald H., Harry R. Bryson, and Donald A. 
Wilbur. 1954. Insects and mites that attack wheat in 
Kansas. Kans. Agr. Exp. Sta. Bul. 367:1-47. 


Uniola paniculata. Schwarz, E, A. 1890. On the insects found on 
Uniola paniculata in southeastern Florida. nt. Soc. Wash. 
Proc. 1:104-107. 





Zea mays. Everly, R. T. 1938-1940. Spiders and insects found associated 
with sweetcorn with notes on the food and habits of some 
species. Ohio Jour. Sci. 38(3):136-148; 38(6):311-315; 

39(1) 348-56; 40(3) 2143-146. 


Zea mays. Forbes, S. A. 1905. A monograph of insect injuries to Indian 
corn. Pt. IIe Ill. mnt. Rep. 23, 273 pp. 


Zea mays. Forbes, S. A. 1909. The general entomological ecology of the 
Indian corn plant. Am. Nat. 43:286-301. 


Zea mays. Neiswander, C. R. 1931. The sources of American corn insects. 
Ohio Ag. Expt. Sta. Bul. 473:1-98. 
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IRIDACEAE 


Gladiolus tristis. Kelsheimer, E. G. 1956. Insects and other pests of 
gladiolus. Fla. Age Expt. Cir. §-91:1-24. 


Iris versicolor. Needham, James G 1900. The fruiting of the blue flag 
Iris versicolor L.). Am. Nat. 34(401): 361-386. 


Iris. Van de Water, L. 1955. Insect pests and diseases of iris and 
daylily. Plants and Gard. 11(1):57-62 {sce also Hemerocallis, 
Liliaceae). 


JUGLANDACEAE 


Carya illinoensis. Moznette, G. F., T. L. Bissell, H. S. Adair. 1931. 
Insects of the pecan and how to combat them. U. S. Dept. 
Ag. Farmers! Bul. 1654:59 pp. 


Carya illinoensis. Moznette, GF. et al. 1940. Insects and diseases 
of the pecan and their control. U. S. Dept. Ag. Farmers! 
Bul. 1829:70pp. 


Carya glabra. Blackman, M. W., H. He Stage. 1924. On the succession of 
insects living in the bark and wood of dying, dead and 
decaying hickory. N. Y. State Col. Forestry Tech. Pub. 17 
(ve. 24, No. 22):>35. 








Juglans. Barrett, R. Ee 1932. An amnotated list of the insects and 
arachnids affecting the various species of walnuts or members 
of the genus Juglans.e. Calif. Univ. Pubs. Ent. 5:275~309, 


LAURACEAE 


Persea americanae McKenzie, H. Le 1935. Biology and control of avocada 
insects and mites. Calif. Ag. Expt. Sta. Bul. 592:48pp. 


Persea americana. Moznette, G F. 1919. Annotated list of the injurious 
and beneficial insects of the avocado in Florida. Fla. 
Buggist 3(3):45-48. 


LEGUMINOSAE 


Amorpha fruticosa. Brandhorst, Carl. T. 1961. The microcommunity 
associated with Amorpha fruticosa L. Gall of Walshia 
amorphella Clemens. Ent. Soc. Am. North Cent. Branch. Proc. 
16 313-14. 


Astragalus & oxytropis. Chittenden, F. H. 1908. Insects injurious to 
the loco weed. U. S. Bur. Mt. Bul. 64(5):33-42. 


Baptisia tinctoria. Frost, S. W. 1945. Insects feeding on indigo, 
Baptisia. Ne Y. Eye Soce Jour. 533219-225. 
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Cercis canadensis. Parker, R. Le 1938 (1939). Insects which attack the 
redbud. Kans. State Hort. Soc. Bien. Rep. 45:239-242. 


Glycine max. Balduf, W. V. 1923. The insects of the soybean in Ohio. 
Ohio Ag. Expt. Sta. Bul. 366:147-181. 





Glycine max. Myers, C. Ve 1940. Insects inhabiting soybean fields. 
Master's thesis, University of Illinois, Urbana, Illinois. 
69 pp. 


Lupinus polyphyllus. Rockwood, L. P. 1951. Notes on insects associated 
with Lupinus polyphyllus Lindl. in the Pacific Northwest. 
Pan-Pacific Ent. 27(4):149-156. 


Medicago sativa. Dean, George A. 1916. Insects injurious to alfalfa. 
Kans. State Col. Age Ext. Bul. 521-36. 


Melilotus alba. Stewart, M. A. 1930. The insect visitants and 
inhabitants of Melilotus alba. N. Y. Int. Soc. Jour. 
38 : 13-16. 


Miscellaneous. Guppy, J. C. 1958. Insect surveys of clovers, alfalfa, 
and birdsfoot trefoil in Fastern Ontario. Can. Ent. 
90(9) 523-531. 


Oxytropis. See Astragalus. 


Robinia pseudoacacia. Schwarz, E. A. 1891. Coleoptera on black locust 
(Robinia pseudoacacia). Ent. Soc. Wash. Proc. 2(1):73-76. 


Trifolium. Webster, F. M. 1882. Clover insects. Am. Nat. 16:746. 


Trifolium pratense. Niemczyk, H. D. and G E. Guyer. 1961. A survey 
of insects infesting red clover heads. Int. Soc. of Amer. 
North Central Branch Proc. vol. 16:47-48. 


Vigna sinensis. Bissell, T. L. 1938. The host plants and parasites of 
the cowpea curculio and other legume infesting weevils. 
Jour. Econ. Ent. 31(4) :534-536. 


Vigna sinensis. Bissell, T. Le 1940. Curculionidae, Bruchidae, 
‘Lepidoptera and their parasites infesting the seed pods of 
cowpea and various wild plants. Jour. Econ. Mt. 33(6) :844- 
847. 


LEMNACEAE 


Lemna minor. Scotland, M. B. 1934. The animals of the Lemna association. 
Ecol. 15:290-291. 





Lemna minor. Scotland, M. Be 1940. Review and summary of studies of 
insects associated with Lemna minor. N. Y. Ent. Soc. Jour. 
483 319-333. 
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LILIACEAE 


Yucca filamentosa. 1892. Townsend, C. H. T. Insects frequenting Yucca 
blooms. Zoe 3(2):113-115. 


Hemerocallis. Van de Water, L. 1955. Insect pests and diseases of iris 
and daylily. Plants and Gard. 11(1):57-62, (see also 
Iridaceae). 


LORANTHACEAE 


Miscellaneous. Gill, Lake S. and F. G. Hawksworth. 1961. The mistletoes, 
a literature review. U.S. Dept. Ag. Tech. Bul. 1242:87 pp. 


Phoradendron flavescens. Tucker, E. S. 1922. Studies of insects 
associated with the American mistletoe. Kans. Acad. Sci. 
Trans. 30:143+-170. 


Phoradendron flavescens. Schwarz, E. Ae. 1901. On the insect fauna of 
the mistletoe. Int. Soc. Wash. Proc. 4:392-394. 


MALVACEAE 


Gossypium.spp.- Folsom, J. W. 1936, Notes on little-known cotton insects. 
Jour. Econ. Ent. 29(2):282-285. 


Gossypium sppe Gaines, J. C. 1959. Cotton Insects. Tex. Ag, Ext. 
Serv. Bul.. 933:1-16. 


Gossypium spp. Hargreaves, H. 1948. List of recorded cotton insects of 
the world. Lond. Commonwealth Inst. Ent. 1-50. 


Gossypium spp. Little, V. A. and D. F. Martin. 1942. Cotton insects of 
the United States. Burgess Pub, Co. 1-130. 


Gossypium spo. Okumura, George T. 1961. Identification of lepidopterous 
larvae attacking cotton. Calif. Dept. Ag. Spe Pube 282:3+80. | 


Gossypium spp. Smith, G. L. 1942. California cotton insects. Calif. 
Ag. Exp. Sta. Bul. 660:1-50. 


Gossypium spp; Telford, A. D. 1957. Arizona cotton insects. Ariz. Ag. 
Expe Sta. Bul. 286:;1~—60. 


Hibiscus moscheutos. Weiss, H. B. and E. L. Dickerson. 1919. Insects of 
the swamp rose-mallow, Hibiscus mosche:tos L., in New Jersey. 
N. Ve Ent. SoCe Jour. 27: 39-68. 


NYCTAGINACEAE 
Mirabilis nyctaginea. Balduf,W. Ve and Clifford Wester. 1962. The 


Mirabil is~insect communityuin Iilinots.. Acad. Sci. viel. 
Transe 55(1):In press. 
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Mirabilis nyctaginea. Wester, Clifford. 1956. Comparative bionomics of 
two species of Heliodines or Mirabilis. mnt. Soc. Wash. 
Proc. 58(1):43-46. 


Mirabilis nyctaginea. Wester, Clifford. 1956. Notes on the bionomics 
of Onychobar:is subtonsa Leconte on Mirabilis. nt. Soc. Wash. 
Proce 58(2):105-108. 


Mirabilis nyctaginea. Wester, Clifford. 1956. Notes on the bionomics 
cf the naturel eneries of the insects on Mirabilis. Ent. 
Soc. Wash. Proc. 58(5):283—286. 


NYMPHAEACEAE 


Nymphaea. Wilson, G F. 1928. Some pests of waterlilies. Roy. Hort. 
Soc. Jour., ser. 2,53:81-91. 


ONAGRACEAE 


Oenothera biennis. Dickerson, E. L. and H. B. Weiss. 1920. The insects 
of the evening primroses in New Jersey. N. Y. Int. Soc. 


ORCHIDACEAE 


Miscellaneous. Bingham, A. J. 1958. A simplified pest control system. 
Am. Orchid Soc. Bul. 27(10):670-671. 


Miscellaneous. Carter, Walter. 1944. Some insects and related pests of 
orchids. Pacific Orchid Soc. Bul. 3(4):Reference not seen. 


Miscellaneous. Darwin, Charles, 1862. On the various contrivances by 
which British and foreign orchids are fertilized by insects. 
John Murray, London. 360 pp. 


Miscellaneous. Darwin, Charles. 1869. Notes on the fertilization of 
orchids. Ann. and Mag. Nat. Hist., Ath Ser. 4(21):141-158. 


Miscellaneous. Darwin, Charles. 1877. The various contrivances by which 
orchids are fertilized by insects (2nd ed. revised). 
D. Appleton & Co., New York. 300 pp. 


Miscellaneous. Jefferson, R. N. and F. S. Morishita. 1956. Orchid pests 
and their control. Am. Orchid Soc. Bul. 25(2):107-116. 


Miscellaneous. Nishida, T. and W. W. Boyle. 1957. Insect and mite pests 
of orchids. Hawaii Ag. Expt. Sta. Farm Sei. 6(2):7-8. 


Miscellaneous. Pring, G. H. 1944. Some orchid insect pests. Mo. Bot. 
Gard. Bul. 32:103-l11. 


Miscellaneous. Pritchard, A. E. 1959. Orchid pests and their control, 
Ppe ines In the Orchids by C. L. Withner (Ronald Press, 
Ne Vig e 
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Miscellaneous. Swezey, 0. H. 1945. Insects associated with orchids. 
Hawaii Ent. Soc. Proc. 12(2):343-403. 





Miscellaneous. Weiss, Harry B. 1917. Some unusual orchid insects 
(Heme, Lep., Dipe, Col.) Ent. News 28(1) :24-29. 


PALMAE 


Miscellaneous. Lepesme, Pe. 1947. Les insectes des palmiers. Lechevalier. 
Paris ° 903 Pde 


PINACEAE 


Abies. Fichter, Edson. 1939. An ecological study of Wyoming spruce-fir 
forest arthropods with special reference to stratification. 
Ecol. Monog. 9(2):183-215. 


Larix laricina. Blackman, M. W. and H. H. Stage. Notes on insects bred 
from the bark and wood of the American larch Larix laricina 
(plu Roc.) Koch. N. ¥. State Col. Forestry, Syracuse Univ. 
Tech. Pub. 10:11-115. 


Larix laricina. Swaine, J. M. 1911. Some insects of the larch. Ont. 
Ent. Soc. Rep. 41:81-88. 


Miscellaneous. Miller, J. Me 1914. Insect damage to the cones and seeds 
of Pacific coast conifers. U. S. Dept. Ag. Bul. 95:7 pp. 


Miscellaneous. Ross, D. A. 1958. A list of cone and seed insects of 
interior British Columbia. Ent. Soc. Brit. Columbia Proc. 
55:30-31. 


Miscellaneous. Taylor, Re Le 1928. The arthropod fauna of coniferous 
leaders weeviled by Pissodes strobi (Peck.). Psyche 35:217- 
PRD. 


Picea. See Abies. Fichter, Edson. 1939. 


Picea. Brown, A. W. Aw 1941. Foliage insects of spruce in Canada. Can. 
Dept. Age Tech. Bul. 31:1-29. 


Picea excelsa. See Miscellaneous. Taylor, 1928. 


Pinus banksiana. Butcher, J. We. and A. C. Hodson. 1949. Biological and 
ecological studies on some lepidopterous bud and shoot insects 
of jack pine (Lepidoptera, Olethreutidae). Can. nt. 

81 (7) :161-173. 


Pinus edulis. Little, E. L. 1943. Common insects on pinyon (Pinus 
edulis) N. Y. Ent. Soc. Jour. 51(4):239-252. 
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Pinus ponderosa v. jeffreyi. Lange, W. He. 1937. An annotated list of 
the insects, mostly Coleoptera, associated with Jeffrey pine 
in Lassen National Forest, California. Pan-Pacific Int. 
13(4) 3172-175. 


Pinus resinosa & strobus. Thomas, J. Be 1955. Notes on insects and other 
arthropods in red and white pine logging slash. Can. It. 
87 (8) 2338-344. 


Pinus strobus. See Miscellaneous. Taylor, 1928. 


Pinus sylvestris. See Miscellaneous. Taylor. 1928. 

Pinus virginiana. Howden, H. F. and G. Be. Vogt. 1951. ‘Insect communities 
of standing dead pine (Pinus virginiana Mill.) Ent. Soc. 
Amer. Ann. 44(4) 2581-595. 


Pinus. Ramsey, Helen. 1941. Fauna of pine bark. Hlisha Mitchell Sci. 
Soc. Jour. 57:91-97. 


Pinus. Savely, H. E. 1939. Ecological relations of certain animals in 
dead pine and oak logs. Ecol. Monog. 9(3):323-385. 


Pinus. Struble, G Re 1930. The biology of certain Coleoptera 
associated with bark beetles in western yellow pines. Calif. 
Univ. Pubs. Ent. 5:105-134. 


Pinus spp.e Thatcher, Robert C. 1960. Bark beetles affecting southern 
pines: a review of current knowledge. Occasional paper 180 
So. For. Exp. Sta., U.S.DeA. 25 pp. 


Pseudotsuga menziesii, Bedard, W. D. 1938. An annotated list of the 
insect fauna of Douglas Fir (Pseudotsuga mucronata Rafinesque) 
in the Northern Rocky Mountain Region. Can. Ent. 70(9):188- 
197. 


Sequoia and Sequoiadendron. Deleon, Donald. 1952. Insects associated with 
with Sequoia sempervirens and Sequoia gigantea in California. 
Pan—Pacific Ent. 28(2):75-91. 
PONTEDERTAC EAR 


Pontederia cordata. Hazen, T. E. 1917. The trimorphism and insect 
visitors of Pontederia. Torrey Bot. Club Mem. 17:459-484. 


RANUNCULACEAE 
Ranunculus. Linsley, E. G. and J. W. Mac Swain. 1959. Ethology of some 


Ranunculus insects with emphasis on competition for pollen. 
Calif. Univ. Pubs. Mt. 16(1):1-45. 
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RHAMNACEAE 


Ceanothus. Banks, N. 1912. At the Ceanothus in Virginia. Ent. News 
23:102-110. 


ROSACEAE 


Crataegus. Wellhouse, W. H. 1922. The insect fauna of the genus 
Crataepus. Ne Y. State Ag. Expt. Sta. Mem. 56:1041-1136. 


Malus. Phillips, E. Fe 1933. Insects collected on apple blossoms in 
western New York. Ag. Res. Jour. 46:851-862. 


Rosa. Balduf, We. V. 1959. Obligatory and facultative insects in rose 
hips. Ill. Biol. Monog. 26:1-194. 


Rosae Chittenden, F. H. 1901. Some insects injurious to the violet, 
rose, and other ornamental plants. (See also Violaceae for 
citation. ) 





Rubus. Tillyard, R. J. 1927. Insect control of noxious weeds: joint 
scheme initiated against blackberry and other species. 
New Zeal. Jour. Ag. :7 pp. (Reference not seen.) 


Rubus and Spiraea. Blackman, M. W. 1918. On the insect visitors to the 
blossom of wild blackberry and wild spiraea-—a study in 
seasonal distribution. N. Y. State Col. Forestry, Syracuse 
Univ. Tech. Pub. 10:119-144. 


RUBIACEAE 


Cephalanthus occidentalis. Needham, J. G 1903. Button-Bush insects. 
Psyche 10:22-31. 


RUTACEAE 


Citrus. Hubbard, H. G. 1885. Insects of the orange. U. S. Gov't. 
Printing Office. Washington, 227 Pppe 


Citrus. Muma, M. H., A. G. Selhime, H. A. Denmark. 1961. An annotated 
list of predators and parasites associated with insects and 
mites on Florida Citrus. Fla. Univ. Ag. Expt. Sta. Bul. 
634:1-39. 


Citrus. Quayle, Henry J. 1938. Insects of citrus and other subtropical 
fruits. Comstock Pub. Coe, Ithaca, N. Y. 583 pp. 


Citrus. Watson, J. Re 1918. Insects of a citrus grove. Fla. Univ. Ag. 
Expt. Sta. Bul. 148:165-267. 


SALICACEAE 


Populus. Young, Robert A. 1906. Insects affecting the poplar. Columbus 
Hort. Soce Proc. 1906:68-82. (Reference not seen.) 
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Salix. Walsh, B. D. 1864. On the insects Coleopterous, Hymenopterous, 
and Dipterous inhabiting the galls of certain species of 
Willow. nt. Soc. Phila. Proc. 3:543-641. 


SARRACENTAC EAE 


Sarracenia flava. Goodnight, C. J. 1940. Insects taken by the southern 
pitcher plant. Ill. State Acad. Sci. Trans. 33:213. 


Sarracenia. Hubbard, H. G 1896. Insects of the pitcher plant. Int. 
Soc. Wash. Proc. 3:314-316. 


Sarracenia. Jones, F. M. 1921. Pitcher plants and their moths. The 
influence of insect-trapping plants on their insect associates. 
Am. Mus. Nat. Hist. Jour. 21(3):297-316. 


Sarracenia. Wray, D. L. and C, S. Brimley. 1943. The insect inquilines 
and victims of pitcner plants in North Carolina. Int. Soc. 
Am. Aun, 36(1.):128-137. 
SCROPHULARIACEAE 


Linaria vulgaris. Smith, J. M. 1959. Notes on insects, especially 
Gymnactron sppe, associated with toadflax, Linavia vulgaris 


Mill. in North America. Cane Ent. 91(2):116-121. 


Scrophularia. Cockerell, T. De. Aw 1903. Insect visitors of Scrophularia. 
Torreya 3:40. 


Scrophularia lanceolata. Berry, E. W. 1903. Insect visitors of 
Scrovkularia leporella Bicknell. Torreya 3:8-9. 


Verbascum thapsus. McAtee, We. Le 1924. Mullein rosettes as winter 
snelters for insects. Jour. Econ. Mt. 17:414-415. 


SOLANACEAE 


Nicotiana. Nettles, W. C. and J. M. Lewis. 1954. Tobacco insects and 
diseasese Clemson Ag. Col. S. Cs Ext. Serv. Bul. 109:1-54. 


Solanun. Webster, R. Le 1915. Potato insects. Iowa State Col. Ag. 
- Expt. Sta. Bul. 1553359—-420. 


THEACEAE 
Camellia. imglish, L. L. and G. F. Turnipseed. 1940. Insect pests of 
azaleas and camellias and their control. Ala. Ag. Expt. Sta. 
Cir. 84:18 pp. (See Ericaceae) 
TILIACEAE 


Tilia americana. Gibson, Arthur. 1903. Basswood, or linden, insects. 
Ente DOC. Ont. Ann. Rept. 34:50-61. 
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Tilia americana. Townsend, C. H. T. 1886. Coleoptera found in dead 
trunks of Tilia americana L. in October. Can. Int. 18:65-68. 


TYPHACEAE 
Typha. Claassen, P. We. 1921. ha insects: their ecological relation- 
ships. N. Y. (Cornell) Ag. Expt. Sta. Mem. 47:457-531. 
ULMACEAE 


Ulmus. Hoffman, C. He 1940. Additions to annotated list of insects 
reared from elm bark and wood. Brooklyn Ent. Soc. Bul. 


Ulmus. Hoffmann, C. He. 1942. Annotated list of elm insects in the U. 
Se Ue Be Dept. Ag. Misc. Pub. 466320 PPpe 


Ulmus americana. Pechuman, L. L. 1937. An annotated list of insects 
found in the bark and wood of Ulmus americana L. in New York 
state. Brooklyn Int. Soc. Bul. 32(1):8-21. 

VIOLACEAE 

Viola. Chittenden, F. He 1901. Some insects injurious to the violet, 
rose, and other ornamental plants. U. S. Bur. Ent. Bul 27: 
114 pp. (See ROSACEAE) 

VITACEAE 

Vitis. Gentner, L. G 1925. Some important grape insects. Mich. Ag. 

Expt. Sta. Spec. Bul. 148:19 pp. 
SECTION II. THE PRINCIPAL WORKS OF CHARLES ROBERTSON 
1886. Notes on the mode of pollination of Asclepias. Bot. Gaze 9(10):262-269. 


1887. Insect relations of certain Asclepiads. I, II, Bot. Gaz. 12(9):207-216; 


1889, Flowers and Insects. I-III. Bot. Gaze 14(5):120-126; 14(7):172-178; 
14(12) 297-304. 


1890. Flowers and Insects. IV, V. Bot. Gaz. 15(4):79-84; 15(8) :199-204. 
1890. Flowers and Insects-Umbelliferae. Acad. Sci. St. Louis Trans. 5:449-460 
1891. Flowers and Insects. VI. Bot. Gaz. 16:65-71. 


1891. Flowers and Insects, Asclepiadaceae to Scrophulariaceae. Acad. Sci. St. 
Louis Trans. 5:569-598. 


1892. Flowers and Insects. VII-IX. Bot. Gaze 17(3):65-71; 17:173+179; 
17 (9) :269-276. 
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